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STN LCD J=eM«HH i^S^ ^-g-^ ^sHJ- ^sflAlE^ 7 fl^# #o]^ 35. 
^ «o v ^°l 7flAl£lcf. a. .gj-tgofl ,43 STN LCD = 5KI*l^r, ^^^^ l^s]^, 7^/^11 

#7l =?^<& ^*m^ ^U^^ ^] As^^^c 1H1*H ^H#^^ ^*l ^ 
5#3<Eh§- #7l tH^/^Izl^e ^jg-sl^ #^1 ^*fl ^1^5] 

#71 ^H^S.^ i-Q-Sl^ «&3Sj"g- ^*H*133 7fl^» #ol 7l ^«fl #71 ^ 

^ #^1 -g-^M A o V 7l #^^#3]- # 7 j ^^AjE^S. ^ ^^S/i-g- ^H*iq-. 

£. 2 
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STN LCD HHl-ol^ofl iitl^ ^Hj^-g- ^sflAlB]^ 7 fl^# #o]i=. S| 

5. ^ ti 0 Vl ^ {Circuit and method for reducing number of driving voltage stabilization 
capacitors used in STN LCD driver} 

£. 1-& 6-efl€ ^HJ"£H ^*f*Rr ^2fl^1 STN LCD JEL^o]^ 7fl^ol ^ 

£ 2^ 6-efllg ^ y o v ^H ^re+ ^*f*Kr £ ^°fl STN LCD HeW^o] 7 flef 

£ 3^ STN LCD = eM^<£| e-SD'i ^yj-Ai ofl X] ^--f-^ 413KC0NH1 ^ ^ Si 
^^IsCCOM)^ i-WM. 

£ 4^ STN LCD H-SM^s} 6-efl^i ^HJ^HH t 1 *^ ^(CONH) ^1^- 
SiM ^^Jl(SEG)^ s r ^£-& M-^^x}. 
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<6> STN LCD ^ 7 A°-3., ^ STN LCD H.eMhH ^.g.^ ^ 

<7> STN LCD H.s}oltt]o] 6 _efl^ ^^0,1^ oj}^:^ 3^ 67 fl^ ^^ov^oj 

s-o] e fl^s.oi o>^^ol^ ^S^o) ^^ol tgo^xls.^. STN LCD JEl^o] *1 

<8> £ l^r 6-31 1 ^^J^Hl ^-^Kr #2fl^ STN LCD =el-olttl2l 7fl^°J "& 

o> £ 1^- , #efl^ STN LCD ^eH^, 57fl^ ^^t, ^ ^ll^^ 

i-fl*l ^l5^-f-^^(V0-V4)^r ^*Kr ^^°« v ^J2]S.(11), ^ ^IJlCCONHl 
°l*fl ^Hsqji ^^jL-g-^oj- ^ ^ 5 z f L^^oj- (V0 _ V4) ^ : ^ai§>o^ ^(Common) ^-g-^ 

(COM) ^ Segment) ^^(SEG)!- ^^*>^ ?l^l/^zi^S ^-^5]S(13)1- 
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<io> ^-f-*i<y- ^-^^SClD-c- ^ (Voltage Converter), ^ SH7l(Voltage 

Regulator), ^ *\<& (Voltage Divider)!- i^SM ^s}cf. t^/^zl^e ^ 

^33.(131)^ 7^ H.SMBH131) ^ AflZL^M =^1^(132)1- t 1 ^^. 

<n> ^ ^eflo^ STN LCD S.&MttH>H*r aJ--^. ^o] ^^^ovs. (V0 -V4)Sl efl^ 

SMM^l ^^iCVO-V^l <&7H1 ^5flAlEil;(C0-C5)ol 

<12> zL^tl] <&^5*-g- ^3flA]Ei-i-(C0-C5)^ €- ^-8: ^l^S STN LCD — 

eii^i-ar ^^171^1 ^-*h a*i^-§: ^^^^ *r sm. 

<13> rr)-EM £ ^tgol ol=Jl^>^ 71^^ 3^1^, ^^-8- 7^1^ 7fl 

^» #^ ^ SiU ^^W^ S^l^^-gr ^ 5>i^r *ll 

<>l5]^# ^l^Rr STN LCD ^eM^ *fl^Hr cfl 5^. 

<i4> a. ^o] o]^jl^>^ 71^3 34^^, STN LCD ;E.2H»H ^o_£]^r 

<is> Aj-7] 7l#^ 4^11- ^s>7l £ ^ofl 4^ STN LCD H-SM^, ^#<y- 
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<ie> # 7 1 ^^ov ^^j^ ^l^g-^ vfl*l ^15^-^^°^ *111#^ Ml 

^ol^ZL # 7 1 *fl*l #7l ^15^^^°^ ^#*M ^ ^ ^lZL^ 

2= t^sm. #?1 #71 ^1#^^ ^*1 *H°fl <2^€^. 

#7l ^H^S^r #7l ^^-# ^l^^l -§-#*H #?1 #^^r#^ #7l 7l2flAl^|-i- £<>] 

<i7> y}^*}- ^HH z)f>}^ #7l ^l^s)^.^ *fli Ml*l ^14^*1-1- ^P-wi^-cf. #7l 

^li^l^ #7l ^lJl°fl -§-#*H #7l ^2^3flA]E^ oj^-g- #7l ;*fll#^<& 

#7l ^5#^^1 ^^^4. #7l ^ 2 i^^l^ #7l Aljrofl -g-^>^ # 

7} Wnn^Q Ef^^r #7l *fl2#^# Hl^r #7l #7l afl3^H*lfe 

#7l ^§^# ^l^l #71 *H3?i3flX|Ei<2l #7l A]2%:%^ #7l 

^14#^^1 <S^tk #71 a(|4^fl*l^ #7l ^-§-^-# -§-#*H #71 *fl37l3il 

#71 ^13#^^ 5£^r #71 ^5#^^1 ^^W. 
<18> #7l ^/Afl^E ^sj^i^ Aj.7) ^-g^# A]^ 7 > ^l^e|#Hll<a nfl^ #7l 

^U^^, #71 afl^^Sltf, A J-7l ^5^^SJ", ^ A o V 7l ^^l^i^-i: °l-g-*H #71 
^ ^ ^ #7l ^H^S ^*>JI #71 *\3L7\ ^ll2fe^# 

Efl^ *fl*r #71 *)U^*I°»\ #71 ^12^^^, #71 ^3^^^, ^ #71 ^1*}<?M- 
°1 #71 71^ ^^S. * #71 ^lZl^M ^tb^. 
<19> # 7 j X\ &7 } ^lfe5l#Efl<^ nfl^, #71 1^ *H j£ 7 ) H] 2 ?]^A} 

B\9] <U&°) #71 ^15#^^1 ^^SlJl #71 *fl2^*Hl Sl«fl #7l ^11271 sflAlE-1 21 E}- 
#°1 #7l ^^Hl «!^£lJl #7l ^13^^ *H 2]f% #71 ^37lsllAlEl2l oj^-ol # 7 1 *fl4 
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#^^1 #7] *H4^*H 3*U #7l ^3^5flAlE^ E}^-o] # 7 ] ^15#^^] 

<20> # 7 ] ^-=-# A}Jr 7 }- A cM *Hl^3*Hl 3*1) ^71 ^27i3flAl 

B]2) <£&o] *\}l^i£o\} oi^SlJl #7l ^2^*H1 #7l *fl 2 71*11*1 3 3 ^ 

<S°1 #7l 2fl2#^<cH| o^^£)ZL #7l *fl3i$]*H 3*fl *)13?13(ME1S1 # 

71 ^12#^^1 ^^51 JL #7l *ll4i3*Hl 3*fl #71 M ^3 E}^o] # 7 ] ^3^ 

<21> #71 7l#^ 54^1 # ^^>7l ifltt ^ T^^tf 

33 7fl^» #ol^ ^l^^oj- ^ ^ 5 ^^oj.o. Tg^o} ^l^ia iflxl 

*H5#^*EM: ^-*fl #^*Hr ^°ll 3*11 7\}0]S\J1 #71 

^U^-S-^ *fl*l #71 ^15^^°^ ^ ^^IJl ^ ^Izl^s ^*}Ji» 

iH^Kr Tl^/^lZl^M ^^2lS.« ^l^Kr LCD ^51-ol^^Ai #71 
sW 71 71 W ?1*IH^3 711 t°le y cHH ^°lcf. 
<22> #7l ^ofl 4s ti o V^ Aj-7] ^^^^4 ^1 Al-oHl ^H^sflAlEil- <£^-&} 

^ ^7^1; #71 ^^"# ^1^7> ^UfeEl#Ello^ nfl^, ^l^^^H] ^^fl *H27l 3fl ^ E^ 

#7l *fl5#^icHI ^^l-JL *fl2^3*H 3*fl #71 ^1271s]1a1e|3 Ef^-# ^^Hl 

^^JI *fl3^3 *H 3*11 ^l37lSllAlEi5l #71 ^4#^^o|l <^^*>J1 ^4^3*1 

^1 3*11 #71 ^Ti^E^ El-^-i; #71 *115#^1EH ^^Rr ^Tfl; ^ #7l ^-^# 
*}Jl7} ^12^51 #Efl^ «fl^, #71 *flli3*Hl 3 
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*fl #7l ^l2^3flA]E^ o^o. ^. 7] ^^a^-oH <g^^>J7 Aj-7] afl2^*H #7l 
^2?i3flAlEio) ^. 7] ^ ]2 ^^.6\) <£^is}jl #7l *\}3^$\ *H ^ *fl #7l *H3^2fl 

E}^-g- #7l ^3#^^ofl ^.g. ^-til^ y^-jr ^SLS. tH}. 

<23> ^-7) Tl^/^ZL^H ^3}^, #7l ^-g^ #Jl7> *fl l^E) #Bfl <H nfl±- Al- 7 | 

^i^*^, #71 ^12^^^, #7i m^&v, ^ #71 °i-g-*M -8-71 

eii^ #7i ani^-^, #7i ^14^^^, #7i *n5^*itf, ^ #7i ^^l^^-i- 

<24> £ ^4 ^ mJ-^o} ^ ol^ ^ _a ^o] AjX|ofl o^H 

f^l o]^} 7 ] $n^±= £ W>^3l^ #AH1* oflAl^fe ^JjL ^ ^jjL £ 

<25> 0^> ( ^W-^j. t25f°l ^-^^1 H>^tb ^*H1» ^^^^^ , 

#^1^1 ^^M}. 4 £^1 ^°a^r JMI* M-bI-^4. 

<26> £ 2^ ^IHHI ^-sf ^^°11 <4^- STN LCD HEM^s} 7 fl^= 

<27> £ 21- -g- 43 STN LCD H.eM«1fe-, >fli^^«g- afls^-g- 

#°J-(V0-V4)-g- I^Rr ^3^.(21), ^ ^-g-^-# ^IJUCONH Sl«(l ^Hsl 

-2. afll^ ifl^l ^5^-S-^«a-(V0-V4)^- ^#*H ^(Common) ^#Jl(C0M) ^ Afl 
H^M(SegmentO) ^^IJlCSEG)* ^3*Rr 71^/^ZL^e ^33.(23)-S- ^1^. 
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<28> m.*} £ ^-tgofl of= STN LCD ^-^^ o a V: l-(V0-V4)^ jflftt ^A]7l 

71 W ^2fl^Eil;(C5-C7)£] 7fl^« #o]^ *H<H 35.(25)* ^Itb^. ^ll^3flAlEi(C5) 

^l¥*^i o J(V0)ol ^^l(VSS) <?1^S]J1 ^2?l3flAlEi(C6) 

^ ^13tH211a]eKC7)^- ZL ^^^7117} *flol 3*5.(25)41 ^«fl ^H^4. 

< 29 > ^u^^ov ^ ^15^^^(V0-V4)^ a^s. ^^^}* 5>^cf. ^^/^l^L 

^-^3^(23)^ ^ .EL2}-olttU231)2}- JEL^o]^ (232)1- ^^1*1^)-. 

= £^1^(231)^ ^IJKCONHl ^fl ^M^, ^l^^HVO), ^2^^^ 

(VI), *fl5^*i<y-(V4), ^ ^^l^ 0 U-(VSS)-i- 7)^ ^^S(C0M)1- ^S^. 

^l£l*m = 5^1*1(232)^ ^JUCONHl ^^fl 51)31, ^ll^^HVO), ^3 

^^(\2), ^4^^«a-(V3), ^ ^^(VSS)^ ^flU^H ^^l^(SEG) 

<30> ^1^215.(25)^ ^1^*1 ^*1 ^14^^^1(251-254)1- ^I^t}. ^11^^^1(251)^ 

^(CONHl -g-^H ^27HsflAlEi5l ^^(C6)^r *fll^2ltt(V0)°l #33^ 
^l5^ T L ^^i < a-(V4)ol #^^-o]l <a^*>cf. ^12^^^1(252)^ 

^IJUCONHI -S-^H ^l2^sfl7,lEi(C6)5l e}-^ ^l2^^<y-(Vl)ol 
^*1(VSSH1 ^t!-^. 

<3i> ^13^^^1(253)^ ^-g-^ ^(CONHl -g-^H ^13^1 511 AlEi(C7)^l ^}2^- 

-§^ 0 «KVlH #^sl^ ^4^^^<y-(V3)ol #^<=H1 

^14^^^1(254)^ ^IJUCONHl -g-'iH-H m^\^\^}^\(C7)2] ^13^^^ 

°h v (V2)o1 #^£l^ #^<S 2L±r *H5^-g^ 0 J(V4)ol #^£l^ o^^t).. 
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<32> £ 3^ STN LCD ^5}oitj]^ 6 _ efl ^ ^-^Aiofl^ ^-§-q-^ <i!JL(C0NHl 4€- 

^^JlCCOM)^ 4| £ f q-E^L^ji £ 4 ^ STN LCD ^H^l^ 6-efl^ ^ U 0 V ^H1 

<33> ols} £ 3 5 £ 4t ^S^H £ 2^] S^s} ^ofl ^ SXN LCD 

*1 -T 1 ^^ ^^^-g- ^sflAjE^ 7^7\ ^jgtf £ 3^] ^ 

(COM)^ ^l^^ eflt(VO) ^ *)15^ efl^(V4)^r 7k*M ^1Jl(C0N)7> 
x\}2^€\^, ^ fe e|..s>ol»^ nfl^ ^Aljr(COM)^ ^2^*1 i«(Vl) ^ ^ 

<34> J£ 40^ -g- ^ ^-g-^ A]^(C0N)7> ^^"S-?-"^ Hfl^ A-fl^E 

(C0N)7> fee}"BH»^ aflfe M]=l^ ^-§^JL(SEG)^ alU^f-^ efl'g(VO) S *fl3^ 
efl^(V2)^- SHrth 

<35> # 4!5i(C0N)7> ^E]»5.^»<a nfl^ ^IlT i *^ , a-(V0), ^I4^^i<y-(V3), 

^5^^«a-(V4), ^ ^l#<y-(VSS)# <>l-g-*H ^ ^^IJl(COM) ^ ^n*m 
Jl(SEG)7> ^-g-^ ^1^(C0N)7} fee)"^ol«^ ufl^ l^§^<y-(V0) , A}2=^- 

^^(Vl), ^l3-^^^i<y-(V2), ^ ^l^CVSS)^- °l-g-*H 71^1 ^-^Ai^(COM) ^ ^ 

<36> rrj-^ ^ofl^^. ^-g--^ <0^(CON)^ fe^i^H ^5} ^1^5]S(25)^1 2]Sfl 
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<37> *\)^x]\ =?2g-=-q >0^(CON)7> ^lfeH-1^, ^ ^tt, ^11^^^1(251) 

oil ^1*11 *H25H*IWbKC6)^ ^^l ^l5^-i-^i 0 « 1 -(V4)^l ^^ji *fl2^ *1 (252H1 ^*fl 
^2tS^a1e-1(C6)^ b^I ^1 (VSS HI ^^513. ^13^*1 (253 Hi sl*fl *fl37i zfl a] e^ 
(C7)£l ^^o] ^4^ f Ls.xiov (V 3 ) o 1 l <&%g\JL ^4^^^1(254)^1 ^1*11 ^13^ sfl AjEi (C7)^ 

e}^oi ^15^-^ *I<y-(V4Hl 

<38> ^ AlJr(C0N)7> feE)»^-f»^ afli- ^U^-^^i^HVS)^ ^*1 (VSS) ^-°1 

°11 ^13tH sfl^l ^(C7) ^ ^ll2^3|l^Ei(C6)7> 3]!^ ^l5^ L ^^i < a-(V4)4 3*1 

(VSS) ^-°H *fl27l n ^1eKC6)7> o^^t*. zl^ji ^4^^o ] . ( v3)j4 *H5^§^<y-(V4) 
4 0 H*r ^37l5flAlE^(C7)7> ^ ^]^(C0N)7> ^"S- 0 -"^ ^ *>-g- 

3^ ^^?l < a-l-(V0,V3,V4)oll 1 ?]- ^^^^ ^s}-§- Ti^l^lrol A}--g-£l*l ?> 

^f^l-m^Hl^r ^^°« v Tlsfl^l&llrol <g^5l^ $>^. 

<39> ^S(C0N)7l- ^12^^^-tfl, ^ fe^"^>ol»^ afl^ ( ^11^^1(251)^1 S]«ll 

311271^1 Ei(C6)£l *Hl^€ o « v (V0Hl M^Ul ^12^^^1(252)^1 9]^ ^}27]^ 

*)Z\(C6)2] E^o] ^^-g-^KVlHl <a^£lJl ^3^*1 (253 Hi ^*fl ^l37l sfl a] e^ (C7) 
9] ^2^-g^°KVlHl <$_?kS\3L ^l4^^^1(254)oll ^*fl ^l37l3flAlEi(C7)^ Ef# 

°i m^^mM <2^tf. 

< 40 > ^ a]^(C0N)7> ^e)"5>ol»oj nfl^ ^2^^(V1)^ 3*1 (VSS) *}°] 

°\) ^27l3l]AlEi(C6) ^ ^17lsflAlEKC5)7> 3] IS. ^^Jl ^l3^-^^i < a-(V2)^- 3*1 
(VSS) *>°H ^371311^^^(07), ^12713)1^(06), ^ ^1171311a1e1(C5)7> 
4. ^-sli ^U^^tVO)^ ^l2^-g-^<y-(Vl) *}<>H1 *ll27l3flAlE-KC6)7} ^^Sli *fl2 
^^(Vl)^ ^3^*M(V2) A}oHj^ ^37l3flAlEl(C7)7> ^sjt}. ^ ^1 
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S(C0N)7V fc5j»«H»<y nfl Al-g-s]^- ^^«a-l-(V0 I Vl,V2)^'?]: ^^^^ <£^aH- f\ n 
A l E il: 0 l ^^-H A}-g-£H z f L *^ < ?]-l:(V3 ) V4)^^ ^^-g- ^^l&llr 

LCD £LsH^ ^ig^ol ^ ojn^ 

W 6-efl^ ^P-g^-Sr *V-8-*H STN LCD* ^A|zj nfl SAl^gofl 
.Sl^tt zj- ^■^^ < a-(V0,Vl ) V2 ) V3,V4) *>afls] ^^s)- ^-£7> ofqe} ^ s o] ^ 7)] 

^ ^ ^tfl^ol ^i o t ]'((V0-Vl),(Vl-V2),(V3-V4) ) (V4-VSS))^ <?>^S^ 

^ ^-S-^°« v l:(V0,V3 ( V4)ol A}-g-^ ufli=. a^ o]^^ ^k^-^CVS)^ ^15^^^ 
(V4) *}°}°\] A ] 3(07)7} <?!^^cf. 5E*> ^S(C0N)7> teSj»SM»Q| nfl 

^ ^ ^^ < y-l-(V0 > Vl ) V2)ol A}-g-^ afl^ a^ ol-O-^Kr l^S-^CVO)^ *fl2^-g*I 
°« V (V1) AVo]^) ^27l5flA]E^(C6)7> <g^£lJl A| S ol^-sV^ ^2^^^(V1)^ ^I3^^^i 
°J-(V2) A>olofl^ ^37^^(07)7} ^^t}. 

^1 STN LCD -E.5}ol^ofl ojefl s^l] d) %M}€ ^ <&v\ . 

°K V JE^3} ^^0^ ^A)<^]7> 7flAl£)ojcf. cr| 7] A-| S.^ ^ -g-^S-ol A}-§- 

^^^Hl 7]*m ^lt!-*>7l ^*}^ A}-g-5} ^.g- o)-l]£}. ZLE.]B-3- 
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£ 7l# £-o)o] ^^c. o]5L*B] cf^tV ^ ^ 

7> 7>^^>4^ ^ ^ojcf. U^A), -t^o} 7l#^ l£jL ^ 

^ ^o] M. t£x$6\] rrf^ STN LCD ^H^-oI^^a^ ^-^^^ ^sj-g- 9] 5fl 
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[3^8" 1] 

Xl 2^5flA]Ei; 

# XHsKr ^-t>l*Kr ?A^r ^^AS ^ LCD 
2] 

#71 ^*H1 "S^l^Rr Xl2^*l; 

A o V 7l ^1^1 -g-^H #71 X]37i3flAlE|o] Qjt^ ^ ^ 2 #a^- t£i=- 

#71 xH#^i=MI M^Rr Xl3^31*l; ^ 
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3] 

^11%H] 91°]*], ^7} t^/^zl^e ^s]^^ av 7 i Aijryl- ^lli^-e)^- 

Efl«a ^ #7l *fll^-3l < a-, ^7} #7] A^^^, ^ #7] ^x}&<&£: 

S7> ^2^eH V ^ ^"71 ^l^^SJ-, ^71 m^&V, ^7} ^ 

-#71 ^Xl^oj-^. o]^}o] ^ ^A}Jr ^ a> 7 ] ^ln^E ^-^^1^1- t^Rr 

^iLS. ^ LCD -ELefolal. 
4] 

«fl A oM ^27^1^3] Q^o] a o V 7 ] *fl5#§m^ <a^S]jl #7l *H2r^*Hl <^*fl ^>7l 
^l27l2flAlE^ h}^°1 A oM ^*H1 <?1^5lJl A oM *fl3i^*Hl #7l *H 3 7^ 3|j ^ E^ 

^"71 ^15#^^1 <£%5)±± ^^<LS- LCD J^o]^. 

5] 

^12%H1 91°]*], #7] +±5.7} ^|2fe^^^ Kflfe, ^-71 aflli^H £1 

*fl ^"71 ^27l3flAlEio 1 o^o] ^7) ^SlJl ^"71 2)l2^*H ^ «fl #7l 

^12^^|A1E^ B^cfo] a o V 7 ] ^ 2 ^^cfoll o^^JI Aj- 7 ] ;Hl3^*H] 2^ a o V 7 ] ^ 37 ]sfl 
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*}B\2] Q&O} AJ-7] afl2#^#<Hl <£^.5\Jl #7] aUifl *H #7l 3 ?i 3fl ^ 

6] 

3^- <5>^ LCD ^i^M^. 
I^^J" 7] 

^5^*1 ° a \ * #7l ^*l#<y-8r ^"71 7^ ^Allf lH$75Rr 7^ 

— ^P-S-slS* ^l^Kr <5>^ LCD ^eM*]. 

8] 

^ll^-^^i^ efl^ ^ #71 ^15^^ zm^r 7\*}v\ #7] a] ^7). *fl 2 

^#^11 #71 A2^^<S *m ^ #7l ^*l3i<y- Efl*i# ^ 

^ LCD ^eM^ . 
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LCD ne^l^. 
l^^Tk 10] 

#7] *fll#^#4 3*1 *>°H <£^s]fe ^l^BflAlEi; 
*fl 2^3flAl&|; 

^7} Al^ofl ^7) J\2*\A^£\ ^1#^ SE^r 

^■71 *)15#^<eH1 -S^sfe *fll^*l; 

^7} ^Jr^ -§-^S>o} ^"71 *ll27l SflAlE^ Aj- 7 ] ^2#^^- £ ^ 

Aj-7] ^^ofl o^fcVfe *H2^*1; 

#7] *fl4#^icHI ^3ifl*l; ^ 
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#7l *fl5# i N 1 cHI <£^*}^r *fl4^H*l# T^Hr ^3 £-3. LCD J=eHtH. 

[^t 1 * 11] 

^llO^Hl SH*!, #7l T^/^JZ^E ^SlS^, #7l ^-^^ A1J17> ^ll^Sl 
nfl- AV 7 ] afll^-^oj-, Aj- 7 j 2fl4^-#<&, #7] m^tiV, ^ ^71 
# °l-g-*H a o > 7 ] ^ ^-£A]Jr ^ # 7 ) ^ZL^M #7] ^-§^# 

^1J17> ^2fe^^>Hfl^ nfli=- Aj- 7 j -S-71 ^H2^*^^, #7l ^13^^^, £ 

#7l ^l^tf* °l-§-*H A o V 7l 7^ t^^Sl * #71 ^l^M ^Ajjr^- H^-Aj^r 
3* J^ilS *}^r LCD ^eH*!. 
12] 

n #?1 427]^}B\$] Aj-7] ^s^^cfoj] ^^Jl Aj-7] ^^i^Hl o} Aj- 7 ] 

^27l3flAlE^ ^cfo] AJ-7] ^]ofl ^^S]J1 #71 *fl3^*H 51^ #7l *H 3 ?1 2fl Al E^ 
H^l #7l Afl4#^^-ofl ^Sl^L #7l ^H^^l^Hl SlSfl Aj-7} *H37l3flAlE)ol El-^-ol 
#71 ^15#^^^1 <£4_S)Tr ^^SLsL S}^ LCD — BL 0 ! 1 ^ . 

[^T 1 * 13] 

^)110%H1 #7l #S7> ^12^51 #Eflo^ nfl- f Aj-7] afli^ifl *| 6}| o} 

#7l ^!27l2llAlE^ <£&o] Aj-7] ^H^^cjofl <^^5lJl # 7 ] *fl2^H*Hl ^ «fl #7l 
*fl 2 7i sflAl El 21 Efclol A> 7 ] ^l2#^^-ofl o^^SlJl Aj- 7 j *fl3^*Hl S] sfl a o V 7 ] ^ 3 7l 5fl 
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*\^°] #7l *H3#*N'cHl <&^£\±= f^AS LCD ^Hfo]^. 

[^t 1 -^- 14] 

^ 3# ^-^5. ^ LCD 
15] 

^llO^Hl &c>H, #7l ^/^Izl^H ^s\S.^ t 

- ^"^51 5-1- ^«1*>^ % -jr <5^ LCD H-BH^. 

[^^J- 16] 

*1115^1 #71 7^ ^Aljri^ Aj-7] A]^ 7l . ^fll^Aj-Efl^ nfl 

*f #71 ^ll^^^ov efl( g g ^5^^^ ^^o. Ao>7] ^^ 7> 

3. Sj-fe LCD JB^oIh] . 
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17] 

^ ^71 aU^^tf eflt ^ ^71 ^13^^^ ell's* 5fe ^3-2-3. <5> 
LCD ^.eW^ . 
[3t^ 18] 

^ t^S, ^ o]*H ^H^U ^-71 afllT^tf Aj- 

7) ^15^^^# 7^ ^-g^lJL ^ ^JEA]^ 7^/^12 

^3^ = ^til^ LCD JELH^-ojttHH -8-71 ^^1«* ^^17171 W 7i3fl 
7 fl^# #o]^ ^ofl olo^Ai, 

* ^"71 *)l5#^^l ^^Kn *fl2^*H S)*fl -8-71 ^27l4 A l^^ <g 

^7l ^lS7> ^2fee]^^ *fl^r ( ^"71 *fll^*Hl o^fl Aj-7] *\] 2 ?]^X\ 

^7} ^]2#^^ofl <£%f>}JL AJ-71 *fi3^*H £]*fl ^7l *)l3^SflAlE^ ^"EMt # 
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19] 

*H 18*41 flo^, ^-7] ^/^ZL^JeL -8-71 A1J17> *fll^ 

[^^* 0 > 20] 
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